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(54) OPTICAL COMMUNICATION NETWORK AND OPTICAL PATH CROSS CONNECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
communication network that enhances routing processing 
capability so as to attain a high capacity while suppressing 
the increase in the entire cost with a configuration that a 
wavelength path sent through a wavelength multiple 
transmission link is subjected to routing processing on the 
basis of its wavelength and to provide an optical path cross 
connector that conducts the routing processing in the 
optical communication network. 

SOLUTION: In the optical communication network provided 
with a plurality of the optical path cross connectors and 
the wavelength multiple transmission link interconnecting 
them where a wavelength path led to the wavelength 
multiple transmission link is subjected to the routing 
processing by the optical path cross connector on the 
basis of its wavelength, each optical path cross connector 
is configured such that the wavelength paths of the link are 
divided into wavelength group of N-sets (N is an integer of 
2 or over) consisting of G-sets each (G is an integer of 2 

for over) of the wavelength paths of the wavelength multiple transmission link, and applies the 
routing processing in the unit of the wavelength group paths. 
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!(2) 



~z (z{i2iajiom) (c^fJL, fliiie#i^y«J^r 

^C0gcGl,G2,-. Gz i:, ^^f^m^X')V-'f 4 y 
(NO~Nz \i2mL(0^. GO ~Gz ti2W±<7m 

[ ii:*:® 3 ] 1 ^ tzim^ 2 tc:ie«!co3tiifi 

MEN (NO —i^zimi^^^w-^^^irm^-rt^tt-^tL 

G (GO ~Gz)3^£0^*>'N*XC0&ftS:Al,l ~A1,G , 
A2,l ~A2,G . AN.l ~AN.G kLfzb^liZ^ 
(Al.l ~A1.G], [A2.1 ~A2.G). [AN.l ~ 
AN,G)3&J-tfX-rt^a[ft«Lht'jii^tCii:S$iX^C: t S: 

frieN (NO '--Nz)m(r>i&^W'<xi:m^i>^ti^ti 

G (GO — Gz)3|c<DiS[«>'N';^c!0^*Sr A 1, 1 ~A1,G , 

A2.1 ~A2,G . AN.l ~AN,G 

(Al.l —Al.G). (A2,l ~A2.G). • [AM,1~ 

A N, G) ifi^ti-^timmitx^ t V ^«[«faiB(ciBs $ 

i^-o [Al.l -AN.l]. tAl.2 ~AN,2), 
[Al.G ~AN.G)*<'f-tl'f*I&:g«l±-C-^ig?WiCi£a^ 

m^m 5 ] 1 ttziim^2iz^(rmMm 

m^Zi5\^X. 

frieN (NO ~Nz)fflco^fe*af>'^•x^rm■r^-e•i^-ei^ 

G (GO ~Gz)*<^»[«>"«:^(4. jUitBStCiBtT-en 
-e^rl—G (1~G0. 1~G1. 1~G2.- •, l~Gz ) 

tirlBN (NO — Nz)^i^0^*Sf>'^•;^5r^B£■r•S>-^■i^•^'i^ 
1~G ( 1~G0. 1~G1. 1~G2.-, l~Gz ) 

m^^'<^(r>m^i . Al.l -Al.gl. A2.1 ~A2.g2. 

AN.l —AN.gni: t^t^tC (gl ~gn J41~G 
( 1— GO. 1~G1, 1— G2, -•. l~Gz ) CO^) , 
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(Al.l —Al.gl) . tA2.1 ~A2.g2) , [AN. 

1 -AN.gn) i3t^ii^tm^m±x'Tmmzms.^ti& 

im^7 ] if^ 1 tti\m^2 iz§m<^>^m 
mizn^^x. 

{4. meji^-'r ^ yy!im<omiiLX'hi>Wi^m^'<^xh 

m^s 3 ^(om^^m&mo y^ sr^sns 
m^f'^7.^x-h\.. ^<DmmzM^\'^xiu-i'Hy:/m 
ML. Mm-r&mM0'm^v y'!'iziii:h-ti>^:i:^^' 

tlG^ (GJ42JJU:<0^) -f^Nffl ( N{4 2]iLhtfOS 

^m^-<x^$MiLt Lxfi—^^yyfm-thfU'-T-^y 

fns4sa<o:ii-jfts, mm>^-^A yy^m^n.. mm. 

Wmz. X PgJf-fk L , ^mmX'--<r)^W.^ b -o-^^s 

zb^msLb-ri>^^^i^^:^^^^)-^s. 

[ ii«js 1 1 3 m^m 8 i fcumc^ 9 ciasit^^ 

[is*« 1 2 3 ii«JS 1 1 ^cie»<^3K>'^•;^ ^uxa:^^ 

3 3 2Kfe««03t/'?x^D;^rj;^ 

f hmwi>zii\,^x . 
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[ W*3S 1 4 ] if 1 2 Hzimn^f-^:^ crzixzi^ 

I«o^t-&^^l5i0 2o<7)ai:^d^-bi:. 2X:h2tii:fj<r> 
H 2 2 ocr)A:^3'i^- h i: Sr -fix-PitSigE 

^S2o<^3*S6»t=. -5-n-eii3te^)-U«R«4iJ:l^2»:^ 

-^r<031SgKtc«m 1 <03t^J-tW«K<^<J:{cll 1 <o 2 

3t#Sl?^@$:i¥At. fl!i:firO3tig?8tc(±^2O2<X<0 

*W^STW-f»Sa»ClIJftS^S-^«« (AWG) -c 
[W^^iej |g*5H8*)t<ifB*«9tc;ie«c03t^N' 

^^-r-s>ri''f^jS«S[Hitft*&^M-^«[S (awg ) 

2©«fiJt'C'fflvv ^(rm^z%m.^1xf:i^m^f-^:^i:mi 
toooil 

[00021 

(±10^100 Tbit/s jjLh<OX;U— r-y h5rfl-f S/l'— X 
>'^j!!K^ScOSIA****t>^>iT.'CV^5. 31^^<?D;l'— 7^ 



1 0 0 0 3 J CCOJ: ^ ^:*Mltc<itoT«ra-r^(iia60;W 
[0 004] MajIS<OS31'ft:5r06C{4. « 

L s I mm(ommit(oMmmimm-ti>¥^^^ 

y^9m^S(^x^ •y^:^rKcoii:M)^jS{t'c>ix=5r<^-o 

[0 0 05] Z(OXo^j:^mimW:-t^^^bLX. IR 

i,^^x^uxa:^i^h (OPXC)*«fcS. iC7«f'? 
x^ox3;t^^ht:'{±, A:^3tfi-^{iift:S^¥^7U*fi[ 

h(7ix\ ^mM)Skcrmnt±mm.mznL.x^mz^j:'^ 

X\^h. 
[0006] 

xx-f y^eoz^mitxii. x-i ^y^mmm^i^-it 

mWZ'li. itx^ >y^<7>W*<«^x-< -yf-J: 0 

XiJ'DXn:^.^' h^JIiOnxh^ by >y:?Sra^dRIS 

[0007] *%Hg{±, U SreiMStt 

-5.a^ft>'^•x*^■eoa^;ft^wS■c^v>T;^-f•^f y^^JIMSix 

ffl, i3j:i^-s-£7«feaififfl-cvw— r-f >'^^^ssr^T0 3t^^• 
x:^ OX3 ^.^7 h^a^sfit-rs ^ fc irawk-rs . 

[0008] 

{4. «iS<05t^-«X^'nX3^:7hiiai:'5-OSSr«i^-r 
J*$i^■&i^:R>'^•X*>'3t>'^•X:? ox n MIST'-f-O^ 

^t>'^•x:?ox=l:^x:5' hSiaii. ««l&SeiM'J v^' 
(^^ft^^•X$•G3ts: (G{42JjLh<0^) I^ONM (N«4 
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[0009] m^^2i>zim<r>^mii. m^m i t:ieia 
(Tiimmmi'^fmm 1-2 ( z ti 2 m±<^fis ) tc^a- 

ef>'N-;^<7)StNi,N2. --, Nz iiXX/^ti^ti<^r&^m^'< 
X$rffi^-r-&jSft>'N*X(7)fS:Gl.G2,-, Gz i:. ^-iflT 

{c3fcitc^^§ixl) (NO ~Nz {i2m±<7)^. GO 

~Gz <i2JiUic^sia) . ztuzio. ^^ymm::t 
[00 1 03 f**^ 3 i,z%m<rmmi. is*^ 1 ^ ^v:«i 

19:^2 {cl2a<503fciififflfct>v^-c. n (no ~Nz)<i 

<0ift«SMN-X5rm-rS-?-itmG (GO —Gz)*^* 
fty'«;;<.<?5iftSSrAl.l ~A1,G . A2.1 ~A2,G , 
AN.l ~AN,G L7tt#t-. [Al,l ~A1,G), [A 
2.1 ~A2,G], [AN.l --X^.GWitl^tX^^ 

[00113 mi^mA i,z%m<r>wmi. mmm 1 t.tz\i 
mim2\,z%m<r>^m^(>zi5\^x . n (no — nz)^ 
cojS[*pvsx^«fi£-r-&-etimG (go ~Gz)*tfojs 

^f^:X.<r>WL^^ ~A1,G . A2,l ~A2,G . - 
AN.l ~AN,G t Ltzt^liZ^ [Al.l ~A1.G), [A 
2,1 ~A2,G). (AN.l — AN,G)*f5-e-iim^«« 
±t^UV>a[«ISIIH=Sia$n. A>0 (Al.l ~AN. 
1]. (A1.2 -AN,2). •• (Al.G ~AN.G]*J^ir-?' 

immiLX7mmzwim.^tih> 
[00 1 23 mmsfiz^enimnt. ma^\ t.ti\t 
m-^2\iz%m<r)^mmizii\.\x. n (no -Nz)ffl 
ff)^^m^^y^i:nm-hHx^ixG (go '-gz)*^^^ 

3Hi^SlcjEtT-en-f-h.i~G (i~go, 
i~Gi. 1— G2. --. i~Gz ) :^(r>mmx'^r^^^ 

[00 1 33 n^meizim<7mmii. 5 iztm 

OJtafiffltCiSV^T. N (NO ~Nz){1«0«[:^8Mn*;<>«: 
fflflR-rS-tftmi-G ( 1~G0. 1~G1. 1--G2. 

1— Gz ) :^<7)f&^^^Xcr)mS:t:. Al.l — Al.g 
1. A2,l ~A2,g2. AN,l~AN,gnt L/^h^tC 

(gl ~gn Jil~G ( 1— GO. 1~G1. 1~G2.-. 

l~Gz ) <?)im) , [Al;l -Al.gl] , CA2.1~ 
A2.g2) . [AN.l -AN.gn) ti^^tl^'tm^m± 

x-mmmizm^^tii,. zixiz^<o. fu-^^yy9m 
M^&.x'h^igi.^m^^xi:m&-r?>mL(r>m^j^:^ 



[00 143 izimco^mii. mistm 1 ttzit 
2 izim<D^mmizi5 ^ ^x . u y 

[001 53 m^ms izsdM<r>^mii. w^(m.^^n 

( G{i2m±iO^) -roNli ( N{i2WJi<0S^) <7) 

t . iv-y- < y-/vm^WLX')\^-7'^ y^^nti^mk 

m.<^m^iL i:mx.xm^^ixi> . 
[001 63 wm9i.z^(r)%mi. mmmsiiz^ 
<n>^^x9^xzi:^^9vmm\,zii\'>.x. nao^^ss. 
jv-T-'iy/vm^Wi.. mL<^miiX'm^^ixi>if^ 
x^uxayt-i^vrnmirwrntx^miti^. mm^ 

i^i:mm-rhm&X'hi>. 

[00 1 73 tt*Jl 1 0 tciB«<o%Ba(i. ii^ 9 tcig 
xr^axn^t^:? hfmmzmm-thiik^M^Vyi^ 

[00183 1 1 tcieao^B^ti. a^s 
tiii*^9fe:iS««^^'«;^^'D;^3*^' h^Stfeu 
T , fu-T ^ yi^mm^mi . «ft8f> sr tiis-r s is 

[00 1 93 mim 1 2 i;:ieacof|Bj{i, is^ 1 1 tc 
fes<^''N*^ i^^xziA^^ vmm\.zii\^x . 

WMm^^xi:mm-hmL<rMM:^^X^-^LX 
[00203 1 3 (CiEttO?6BJ{±. 1 2 {C 

h y -y xih^titim^^^xisxxm^ 

[0021 3 iS^« 1 4 (c|£SiOf|HJ{i. 1 2 iz 
Mm<r>^'<xi^\3Xa:^ifhmm:lzii\,^X. 

tgc02oc^ai:^J'-K-hi:. 2A^)2tb:'3Om2<03t^4J- 
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IfAL, fii!*c03fcgSSt:«l^2«02<J:c03t#IIJBi««<7) 
<J:tcSg 2 i03fe5i-Si««^lf A t . ^ 1 
:&<OA:?J5K-b*»/i>«[«8f^N-xS-«tjS'rs^i#5ti3J:i;f 

[00223 1 5 {clBSJOfgHJtS. iS^«8 

•ti>T)^^m^mifit^m-^^m^ (awg) Tib 

[0023] 1 6 (iiettcO^HJti. i**JS8 * ^ 

■t^TU^^mmm^m'^^^Ss (AMVG) 5r2S 

[0024] 

a 1 0 tt5iiSt<oai:^#aeMy 2 o*«Sf«g$ix 

V 2 0O^«>'N-X5rG2|s: ( G{i2IJUiC0^) "To 

silt, ■^■<o^a[;^aM^•;^2:m^ai; Lr/u-i^>f 

[ 0 0 2 5 ] 3fe^'?X^'a>^=i:^^ h^gOtie*«l«t* 
^BB«^<0jSv^?rl22tcS^-r. fi!*tt^T'«iS[*>'N*;^m 

y^^jaasPd^se^-cfc-^Jt. i^mm^x'MW^ 
o»[ft>'^•;^.s•^?'^^-7•^tJt»;Rgf>'^•xmt^t:v^— r-f 

Tti^t 4x4 co^p-T^ -f y^^jaasPT-^iiG-r •& c i: *^'t:' 
^ & . )v-T A v^^n 1 2<i. f^-rs J: ^ 



[ 0 0 2 6 1 i CI-C. #«[«SM'C:^Sr«B!«-SJS«^'5;«. 
(7)>S*^ (Al.l — Al.G), (A2,l ~A2,G). 
lAN.l -vAN.Ok^-f, =5r*J, «[*Ai.j COitSlS-r 
Sa^^ffcoS-f - 1 ~N SrS^ L . j 1 ~G Sr^R 

[ 0 0 2 7 3 @3{i, ^*S¥>'N'Xc7)^:ftffiaEWS:*-r. 
03(1) t*-r^;RESm-ti. «[*SP^'«X1~N$:« 
^'th^^)^7><rM3k. (Al.l ~A1,G). (A2,l, —A 
2.G). (AN.l -AN.GJIi. ^i\.^hM^f^X^ 

[0 0 283 03(2) tC^rr«[;glESWCi±. 
Xl~N$rfl!«-ri,«i«-'N-;?-C7)S[«(Al,l ~A1,G). 
[A2.1 ~A2.G). [AN.l ~AN.G)(i. -^tt^tl . 

Wimiix-mu^^^^mizmm.^ti: **o iai.i ~ 

AN.l]. (Al,2 '-AN.2). (Al.G ~AN,G)*<-e 

ti-^tiM^WitX'^mzRm.^tLh . Zcr>J:d 'Sr^ft 
W^Xffy^^m^o-S^m^l Ifcit^^lftSl 3i:L 

mmWfm^t^iji^ (awg) S-fflv»«.c:i:3&«TS 

[ 0 0 2 9 3 03 (3) iz^^rt^^tmma. 
XSrm-r ^.^S«>'^•X$c*^ 1 -G^cOffiHT'-BJ^iS^^ 

^*(A1,1 —Al.gl] . (A2,l ~A2.g2) , 

(AN.l -AN.gn] (i, ^ii^'tii^m&±xmmnzm 

a$<X&. tifzL. gl ~gn <4 1 —GOtefflcO^T' 
& S . Z<r)Xo =Srift«8M N'Xto^^i-iftSrfif ^ ^iKS 1 1 
feitX^jftSl StLXli. 2-:><0AWGk:ti^/Ji-7 

mm-^^y-h^-( 'y^i:m\>^xmmt?>zt*i'x-^ 

i>. ■?-cOfil«0!lt:04{c:^-f-. 
[003 03 a4t:tJV^T. 4i-»t«l H4. 

t^m^t UTiOAWGl 12-1 — 1 12-Ni:. # 

/^7-rS3ty-hX>f y^fifl 13-1-1 13-N 
k, #3ty-hX-f >yf-Sf76»<oaj:^J$<xl.jS*>'N*;^Sr-& 
arf-S^SSk LTOAWG 1 14-l~114-NtC 
J;»5«fi£$ixS. Cio^ty-hx-f -y^afT-jryk^rS 
»*/N-xtjetT. 03(3) t=*^J:dfc#}!fe;gSf>'N'x 

Sl3tt, 04O5iSS:j£fcL^«JSfc:<k'5ll3Kt*# 

[003 1 ] (3tii««l<omiO||JBgS) 05{i. * 
^BB<03fea«SlflOlB 1 i^^lSfe®® «r*^. 0fc*J»- rX , 

1 0 i: . ^1xt>i:mm-h5'9^WL^^M.^^J y 
^2 0*>4>fl!«$*i, 3l£vN-X^o;^3:^^'h^Sl OT 

[00323 ^mm(r>wm^t^mm^<nim\^^ 
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[0033] *%Bjmci3v^T. mx.\i. 

0Pi{i5OGHz {m^^Smt 0.4 nm) T^ftmSSO-lS 
60nm<^DC.'^'^'HtcSg$^^., ^i^j«K«10Gbit/s tJ 
2.5Gbit/s i:-rS, ZZX\ A^<7M^^-^y^X' 1 

':><r»v~'r 4 yi^>fm^m.'hh^m^f^:^^nwL-r^ 

[00 341 07«. «[;S^«^y>^'2Oi?D««0f| 

Sr^-r. HCtJV->-C. &«^SfEiIUi':?'2 0-C{i, ^ 

21b. rJTtfc*;7T-<>'N'2 ico^licfcit/f^i-ttxa- 

r t^^:Ji-fcffl«7 r >f 2-c 1 ocoe^Kia* 
tf. a«^*eilsy:^^'2 0>ip'3~4giMKra-C'««$ 

il. l-:>(?5eSIES36*80knii:-Nt{f, 240—360 km 

^mmx'^-iy^i^x^:^::^^^' hmm.1 oajm^^tnz 

bl,z:0:i>. 

[00 3 53 ifirJJ. il6yr-(^'imim2 3bLXii. :x. 

T-(^mM?:^mmi^b vxm^^^y-^y^mm^m 

[00 3 63 08Ji. 05cO3Blflffi£^AJfi^t;ffll^;^ 

tcfcv^-C. Atfe^<03t^N°;^^'n;^3:^^^' h^ai 0-C 

^^m{m ^)y!'2 0b^j:hA ^(r)%y r -f 1 6 - 1 
-16-4 (16' -1-16' -4) ^^U-C-en-e 
iX64*co^ft«>'N-Xi:S«ffl<01*<^)»[«>"?x (^tf65 
*) SrlR^t, ilia<7)j^Sfigl51 7*-<brKKO'xr 
ffl<?)3t7r'r/N'l 6-5 (16' -5) S-:fi-L-C64*cO 
iS«>'N*Xi:Mmffl«0l2|sW^ft>'tX (-^fi^*) $rJR^ 

[00373 #3t7r^>'<l 6-1-1 6-5*^^^^$ 

tihx-nir^-v\z\t. m.^^f^T.msL^.z^m-fh'ff'im 

1 1-1-1 l-5*«^$^tl.. ^^»[S1 1-1-1 
l-4{±. %yr-if^\ b-\—\t-Ai3^hX1n-th 
=&64*<O^S[«-'^•X^r42|srro«•16^lO&«P>'^•X^C:M•M 



t. l-5{i3t7r^Al 6-5*»^A^J-rS 

iMfiffl<0642|5:O^;R>' N*X Sr 4 *rr-Ol6|icoa^ftgf>' n*;^ tC: 
^Sif ^. fi?«i.«f. ii-JffeSl 1- lT-*«l$^t«.«-jft* 
?^'«>?.<^JS«>'tX<0»[fi(i. tAl.l -A1.4). (A2. 
1 -A2.4), (A16,l— A16.4) btiih, 
[0 0 383 4i-lftSll 1-1 — 1 l-5r-?-a-fiXl6ffl 

^/i^-x-i y^f^iiaagpi 2tcA:'3$ix, -zmt^m^mm. 

-/f- 1 50m*«, ^iA^ 1 3 - 1 - 1 3 - 5-C-en-f 

yr^^^l 6' -1 — 16' -5tcai^j$ti.i.. 3t7r 
-(J<16' -1 — 16' -AiZii^it^tyM:^ (.-^^25 
6 *) 0«[ft>'N'>>*im^)Six, 5t7r-Y>'N'l 6' -5fc: 
{4gftffltf0642|s:<oa^*>'N'X*i!li:^ . 
[0 0 39 3 ^^w. t}J-»[Sl 1- 1 — 1 l-5T^J-8i$ 

i o&^^tu-^mwfmizm t-c , i 

4«^^ail««*Jj:t/3K'Vb U:?XX'f -yf-l 50i6f^^ 
»[«1 3-1 — 1 3-5(cA:*JtT-&«trS. 

[ 0 0 4 0 3 =5rtJ. yi^9m 
mi 2tl, j*:^^«14-r'#^*Sf>'>*:^2r**3aftU 
f^f*tc5tv h U 2? XX >f >y ^ 1 5 tcA:*3t-«. i: ^ 
rv^S*?, #^«Sf^N'X5:3tVhU;5'XX-f -yf-l 5f 
x>f.y^^^L, ai^)^^^-S.jfe«SM^•x^iS^*3gJ^i«l 

[0041 3 09{i. aiSmSUl 7<7)«tj««?:5^'f. 0 

^c«»fi-^^3^-^t=^-r«.m^3i(3E«is ( E/o ) 
3 1-1-31 -f>5b . ^nsm^t:mmiizititivti 

mM:cr>m^^^^mzmmt^i'r2x^^x-( -y^s 2 

b. «-^«c^)^-^^^JSLT3fe7T>fAl 6-5tctiJ 
:^-rS-^S[fl3 3i:. 3t7r'f-'N*16' -5i)>kX:f}-r 

i,^^i^m.mm:^mM^o^mz^tstrh'»».^3 

4 1 , #3t«-^?:€^ft-^t:^t-S3t«m3S8lfl ( O 
/E) 35-1-35 -65t , #mS\<l-f-SrSm^iO I 
P;\^^izmm-&^r3XJ^:K^ •y^3 6fcJ: OWJit^ 

[00423 01 Oit. 3e-7hU2?XX>f .yf-l ScO^f 

«^sr*-r. HI 0(1) ii.mi<^mm^. hi 0(2) « 

Ig20fl|j«m5rr. 010(1) ^ZtS\^X. 3t-vM>2? 
XX-f yf-l 5Ji:. 80 X80(7)^ 

^X-r •yf-4 0t'«^$it5. ^tfORWIiX'f ^^-40 

ia8fcn^3>'ho-9 1 atzi-^xnum^tih. 

mz.li. ^-hacr,^^m^-<:^t:yi^-hhl,ztii:h-r^iz 
ti, ^<?5VM)^'X<03^t^S^^X'f •yf-4 0a 



m 

'(. 

10 043] 121 0(2) liiJV^T. %-7V^Ji^XX-< y 
-yf-l 5 0-l~l 5 0-5i:;< "/vj-EISlcJ; 
1 55&fflV^S*&fc«4. -^aiSl 3-1 — 13-5 
««-C{416x5<05ieX'f yf-l 5 0-l~l 5 0-51^ 

X-f -yf-l 5 0- 1~1 5 0-5J4, 1 X 23tX-^ -y^ 
1 5 li&:frUT16x5<0-7hy:5'Xffii^5rff.V\ -^^IS 
1 5 2T'«-3t7r-<>'5S*iB5fc:-&«rr-&ffi«'C*S. ^lit 
{ci: •) . -^iSlff 13-1-13- 5<OA:^35K- M3W416 

[0 044] («[«^Sl4(0m«^) 111 1«4. ^ 
:^M»14<?5lgl<Oflt«W€r^. HtCfcV^-C. 
^S14{4. A^):^^t-&iS*SM^•xS•4o^oa^*>'t:^ 
tCt»-J8-t-&4)-Jfi^S4 1 b s 

^3tai4 2- l~4 2-4fc. «-«*>'tX$-1tlS> 

aj:>33t^3d«-r-&jS*gaii*^ 4 3-l~4 3- 4t. 

fg-?4 3 1 LT«. mmmiMm^j:m--m7y * 

[0045101 2«i:. m^^cms 1 4 C7)m2cr,m&m 
«aMN*x^4o<?)««>''«xfc:iJi-|grr-l.4i-ift«4 1 1 . 

HCSSSWf 5«[«S3ft3g^^4 5-l~4 5- 4t,«-» 

^m^ir-^^Lxmrn^-^xb Lt:ai:>3^s-&»«4 

4tcJ:'3ififiE$ix-&. 

[0 04 6] z:nzm\^h&^^m^4 5 bLxii. 
0 1 2 (2) t:^^ X yr=^mim&<o^i¥^ 
mm^4. 6 - 1 , 4 6 - 2*>'fflv^/oiis . m^'^u— 
•fm^4 2i)>htii:tj^tii>mmmt. -:^<03t;<?r74 
7 - 1 v2-mtximi¥yemmm 6 - 1 , 4 6-2 
izxij^ix. mj(rm.:^r^4i-2X'm-^i.x^fi-^ 

1^4 6 - 1 tcA:^-rs bmiffm*^itL. mi^-t^m 
mi^efflj&^-fk-r -i. . ^<^fcif> .^f]-rv4i-2x- 

itb^^-^xmtih. -t^Tib-^. m^^coim^mmmz 

t^ir^. z(DXo^m&<om^^m=F4 5ii, 
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[0047] ^fc. Z(7))ik^^mf-4 5{i. 

titb».^smytim^t^-hiz^mtxtiiti-r^zb 

[00481 01 3j±. wi^^t^^ 14 com 3 <7)m&m 
$r*-r. :^mm(r>mnt. ^^m^-^x^^^^^-^Mz^ 

mt^Zbfj:<. ^M:m^^X(O^^^J^xi:-1SLXm 
000-3 04936-§-) Srfflv^Ttt J:-?>(*Jf>'l.. Ztl 

mHi 1 4 CO v>T t,««SMN*x#MC^I«rr 6 :LbifiZ' 
cc-c-tt. ^m^(^Mmb^i>mMiW^x 

[00491 0Ci3V'>T, ^;R3E^l 4<4, fH^<r>2 

i:^him3^"/^^y^yr=Fmfizx *)mm^ti 

[00501 m#3lSfcBbe3tttWDM;>!rr7 5 1 
sn, -ew-^M5t*9t-^:«-^S5 2<o-:ftrcoA:'3'-K-b 

t^hxti^ti. 2r>(ommiz^^^ixi,. —^(D^m 

mz^^tlti-^mat. e«JC3teii-t5c««5 3K:A* 

}xiz2}!f:(r)^nmmi^m5 4izKii$it^. ftfj 

eo^iJ^iz^i^^ tifc-^&mi . S*JC 2 iXOMS^^MUg 
mV55izXti^tl. »:C3BMjt«®5 6CA:»3$il 
2<Ji:£03l£^PilSJ^i««5 4. 5 5T'l^-ri.jS«35^ 

±b. 2'ycr)^^imM-t^m^i3J:i/mmMiift 

[005 11 014(4, 3t4i-Sfei««53. 5 6i:2»:«0 
3t^^?^« 54,55 (Ommm^TF^-t. ZZXli. L 
iNbOj ««6 0±C. 3t*«t«©5 3. 56bLxn 
^mfflS-^LiNbOa ^jftK6 1. 6 2t. 2iJ:<7)3t 
imm'S.5 4, 5 5i:L-CSfH{afflSE^LiNbOs SI 
jfeK63, 6 4kt:*y'J£^-y^'t««-rS. SiRfiM 
S-^LiNbOa ^^63, 64J4, LiNbOg *«6 

oic«fpi^(o^6PJDC<i: om^<ofaiirii-«isis«i^ 

SrJgJiltL. ipr>^9y <Ti)«-*l£»$*T2*<^LiNb 

O3 ^^5rJ^^-r-g.. a^tfOLiNbOs »^ 

T'J4lie3ti:fi-^raT'iE*8fm*^:^#<^=5r^*^*. C 

NbOa mm(>\, 6 2k LTffiV^«:t,0-Cibl». C: 
ifiX%h, 



m • 
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[00 52] {^mmmcr)m2cr>mmm)mi5i±. 

-1-72-4 tz^m^Ml 2 fim(0^ >y h T7-:7 flijt 

2 0*»^>tflJ«$^^. «^Sf^'?x^»«iLt;u-7^-f 

[0053] m^^-MB^U 2 0<7)^*^N- 

0.4nm) -CaETRiilSaO—lSSOn in<r)C>'<> HiJ 
itXLv'N'yh'triEB^^it. fi-f^tilOGbit/s tJilf 
2.5GbiVs t-rS. 42(s:<0iS:^^'«Xfl-:><7) 

[0 0 54] #tffii^7 2-l— 7 2-4Ji, ^tl^tl 
ffm^Mmz-^ii^X V ;>< •/ 5^ JL , x9-m(r>^ 

y ^-^^ 2 0 <7)«:^>'N';:taJi32 1 -t 6 . «r*J . *W 

( 0 0 5 5 ] 01 6<±. 01 5(?53<3ifi«l<OB*ft^tCffl 

-r. HClfcV^T. SS^«I7 1 i:«!!l^7 2-l^«igg-t 
I.Bta^<7«t^N-xi?o;^3:f;?h^Sl OJi, Jtiififfl 

<D2Peii«jafc-&*>*Ta»«i«iEa57 3 fc«ii*fii«i5 

HP 7 4 CD 2 pgStc^ir-^ rC V %S . 

[0056] Wm^^Ul 3-Cli. BUfif-rS 2oc07t 
nx9uy^^^9 b^S*»<5.24«03t7T>f''N'l 6- 

1. 16-2(16'-1. 1 6' -2) 5r:rt-LT-eix 
mi29 *Ofe:R>'N'^5rJRSL. liy^«f5gS7 4*»<c> 
3t7r-^>'N'l 6-3 (16' -3) Srtrt" tTfe*cl29 * 

[0057] ^%y'T^^^\ 6-1-1 6-3*^'««!$ 

11-1-1 l-3*<gSBJ$*l6. iJ-«Sl 1-1 . 1 
1 -2(i, 5t7r-f>'N'l 6- 1 , 1 6-2iD#128 
1S^^n7.^Ai:?:f'y^ym<r>mcW^7.\,z^m\^. 
Is 1 1 -3\iit7rM<' \ 6 - 3<Oft^l28 ^cJD^feS^'N* 
7.^A:ipf->ScXim<rM.^W^x\,z%m:th, mx. 

\ 1 - l-C':JJ-IS$itl.#«^ftS>'^-^«7)jS*.''C 
[A1.1-A1,4). (A2.1-A2.4). 
(A32.1-A32,4] fc^rS. 

[0058] :M-jftfsi 1-1-1 \-^x'^f\.^^x^2m 



atJj;l^96X%0?t-7Mj:7XX'< -y^l 5 a^^-^m^ 
$ix^;U-r -< Vr/J&SgP 1 2 a tcA:^ itJg^^ 
mmiXl^)\^'r ^ y^iimif'niyiih . 3fev b U ^' 
XX-f yf- 1 5 aCOaJ:»3{4, •&jS«1 3-1^-1 3-3 
•C-^■i^m32^i(7)^«af.'^•xri:^c:-&^S$i^. ai:^3.-r- 
h3&><?>3t7r-f>'N'l 6' -1 — 16' -3(cai:^]Stt 
^t^T'f^N'l 6' -1. 16' -2l,Zlt^tl^tll2 

1 6 ' - 3 (c(iflfel^MmgP7 4 tTa:A:128 *<7) 

[00 59] ife, ^tmi 1-1-1 l-3-C^«l§ 
fLSl£ffifi^^-\'^/Pco8^*>'N'Xli:3>-ho— 5 18a 
nyM3-7i8a{i. 

S 1 4 ac7)^^:RiJ J;i;^5feV h U ^XX-f -x f- 1 5 a 
^i«S13-l-13-3fcA:tiLT-^iirr 

[0060] mm^mm4X'ii. mm^Mstim s 

*»^>3K7T>f^<l 6-3 ( 1 6' -3) ^:frLrfi:^12 
8 ^iOai^^N-XSrlRSL, B5«-rS 2-Of05K>'N'X:5'OX 
3:^^'hSIS3&>io2*<03t7r'f Al 6-5, 16-6 
(16' -5. 16' -6) $^:frLT^iX-eix32*<Oj* 

rffl«03t7r-f>'N'l 6-7 (16' -7) Sr:n-LT322|s 

[006 1 ] 7K7r-^>'N'l 6' -3, 16-5 — 16- 

iimm,^ixhx:h^-hiz\,i^ m^^^xs$.mz-!ifmt 
h^^mi 1-4-1 ^jftfgi 1 

^^BtL. ^mmi 1 -5-1 1 -7(i. ^yr^^^l 
6-5 — 16-7 e0«-322|=C0«[*v'tX$:4i-g|-r4 . 
[00621 i»»[«l 1 -4t:-fe*:128 *tC*J!t$iut 
«[:S^N°xt^)-}SSl 1-5-1 1 -7t:'-e^t'5■'^^32*t 

-yi^im^i 2h{zK-fj^tt. ^^^^^a^;R^i5J;l^ 

5b<0{lJ:'3«i. -^^Sl 3-4-1 3-7-C'-e*l.-eiXj!fe 

ft.''«X3!^f^«[$^^, ai:^35K-h*»<?>3t7r'fAl 6- 
3, 1 6' -5-1 6' -7tai:^)S*i?.. 3l£7T'f>'N' 
1 6-3tcJife'cl28 4i:<Ojfe;g>'\°X*>'ai:>3$a, 5^7 r 
^(^16' -5. 16' -6fc:J4'5-n-e'ir323^ (-&tt64 
*) cOie^:a>'N*X*<{i}:>j$ix. 3t7r-f>'N'l 6' -7W4 
^ftffl(C32*t7)^ft>'N'X*iai:>3 § ixl. . 
[00 63] ^m^i 1-4—1 i-7-c^8i$ 
ii«.il«fi-^f-'V*;K0afc:^v'<XI4=i>' 18b 
{zX-f)^tti>, n^ha-^l 8b{4, dcoM^ff-^^ 



<Dmf^i1&]mi-^, tfc. nyhn-^ 1 8b{i. 

-^iSISl 3-4~l 3-7{cA:^3Lt:-&«-r 
[0 0 64] 2M«fiKO^*^«i«14a, 14blC<i, 
*fil^^03t'VMJ^':^^-< '^f-l 5a. 15blC<±, 0 

[ 0 0 6 5 ] . ^HifeJ^SStcS^f/l^-^ >f y 
SJl 2 a<i. «[«^^1 4 a-C-«-jS«SMN-^5r^ftft|g 

1 4 aX'^tl^ixM^^-thm^t LXhX 

ii. a^«^^l 4b-t'«-^«VN-x$r«Jft^mL;tf*{c 
3l£vhU:^XX-f y^l 5 blcA:^Jt-S«lB£5:i:-3rv^ 
hV ifXX^ .yf- 1 5 bT;^'f 
■y^y^L. ai*:5ixSafcft^N-XS:a^*^S14b-C 

[00 66] ^IcOidtC. :t-y hV-^««S:2PiJi'fk 
m^ii&H— l*tft'^<0h^b y^S-**«;-r-5.. ZblzX 

# . y(Mmm±t^<oxfu-r «y b s ^ t 

[ 0 0 6 7 1 a/c. iismg? 1 7 csi^sns I p;i— 

[0068] 

aSrff e d t {c J: 0 , f\^-f- 1 >'^Matg:b$r:^<i{c5l 
XV t:i^\iZWmth Z t iJ^X'^ S . 

[00 69] 01 7«. m5ic7M-4x9(r>m=f-^<oye 
»3. *^B8iHt^{iG=4, 8. lex^t^ffiM-?;^^*^ 
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^Zbii^X'th. 

[0070] ^rtJ, 4*<0jft«>''«^-C^;R9f^^X^flt^ 

mm^izit^xmrnrnzii i /a tctt-B'M^ti-SJi 
•fx'hhifi. mmzkt-\-^*j:WL^f^ximifi-^£^^b^i.z 

[0MOfS*=3rlieBai 
Sr5^-rro-y;?0. 

[02 1 ^/^x^^ux^A-^ vmm.<^wm^t^w^ 
[03] m^W'<x<r>m.^mm $r*-ra. 

[04 ] 0 3 (3) c7)^:RffiS{Citi5-r shifts 1 1 (m 

[05 } *^«!H03\Sififfl<^)lg 1 iOHjteJgJgSr^-rrT-o 

•yi^'a, 

[06 3 3Kil<i«l<0(«*«figi:*5£BJi||fig<7>SV>^geHB 
•r'&0. 

[07 1 2 O<Oflt«0!l*5rr7'n.y 

:70. 

[081 05<OA*lk^(cfflV^^>ixS3t>'N*^:5'n;^3^:J' 
h^a 1 0 ffM^mi:^-tfr:' v :5'0. 
[091 m^mS^ 1 7 com««SrS^-r:7'n >y Jl'S. 
[010] MSvMj ^'XX>f yf- 1 S<rMWim'k7F:t'/ 

[011] jS:^^i» 1 4 <om 1 <7)«lfi!teiJ2r^-r:^a -y 
^0. 

[012] «[:^^S«14<?3ll2<0flt«m^7"O«y 

:J'0, 

[0133 }ft;^J3ftS 1 A<7if^3<mm^i:^-tzrvi y 

[014] 3te^Sid««5 3, 5 6 i: 2»:<oaK^N«JB«« 
54, 5 5Ofli«0!lSr*t^, 
[015] *^HJt03tiiffiffl<Olg2«Ol®fi?^!B&^-r:^ 
o>y:J'0. 

[016] 01 5cr>Bm^l,zm\>^^tlh%^-^Xi'\3Xzi 

^■^xmwcom^^^-tm. 

10 316'N';^:J'ox=?:^^'hilS 

1 1 

12 

13 -^^S 
14 

15 3K-7MI:?;^X>f «yf- 

16 ytyr^^< 
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17 

18 rj>'ho— ^ 

2 0 m^^'mmm^jy^' 

2 1 3Ttfc*:7r-f-'>' 
2 2 ^fraHlT'r^A 

2 3 3t7r^>'^'^i^iS 

3 1 «^3^3gJat§ ( E/O ) 
3 2. 3 6 ^'n;:^^N'J^'f yf- 
3 3 -^a^S 

34 ^i-iftH 

3 5 3K«S^«8(0/E) 

4 0 Rlt^^>f-/-f- 
4 1 ^«[fl 

4 2 jfe^^W— f3t2S 

4 3, 4 5 «[:SlgSS^^ 
4 4 

[013 
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5 7 

5 6 3tec»-S!(«« 

5 5 2iX<7)5tl^aj^K 
LiNbOj 

6 2 ^NS^K^fflS^Li NbOs 
6 4 SiKfiffl^LiNbOa 
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47 
5 1 
52, 
53, 
54. 
60 
61, 
63, 
7 1 
72 

7 3 m^mmm^ 
7 4 m&imm^ 

111 ^X^—flV"^ 
112, 114 AWG 
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